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Abstract  19 
Background and Purpose: Knee osteoarthritis is the most common joint disorder in the elderly. 20 
The prevalence of unicompartmental knee arthroplasties (UKAs) increases by 30% each year. 21 
Benefits of UKA’s are quicker recovery times and an overall less invasive procedure compared 22 
to a total knee arthroplasty (TKA). Robotic-arm-assist surgery has been shown to increase the 23 
accuracy of implant positioning compared to traditional surgical techniques. The purpose of this 24 
case report was to look at the impact of physical therapy (PT) on outcomes and return to golf in a 25 
patient following a Mako robotic-arm-assisted UKA. 26 
Case Description: The patient was a 71-year-old female referred to outpatient PT one week after 27 
having a UKA to treat unicompartmental osteoarthritis of her right (R) knee. Her treatment 28 
included range of motion (ROM) and strengthening exercises, patellar mobilizations, balance 29 
training, patient education, and a home exercise program (HEP). She received PT two to three 30 
times a week for eight weeks. 31 
Outcomes: This patient demonstrated improvements in all outcome measures upon self-32 
discharge at week eight despite having had two falls that set her back in her recovery. Right (R) 33 
knee active ROM improved (8-111 to 3-126 degrees), Lower Extremity Functional Scale score 34 
improved (31/80 to 59/80), and R Single Leg Balance Test without upper extremity support 35 
improved (3 to 15 seconds). Right patellar mobility improved in all directions from hypomobile 36 
to normal, and strength improved in R hip flexion, knee flexion, and knee extension. 37 
Discussion: This case report suggests that the combination of strength and ROM exercises, 38 
patellar mobility, balance training, patient education, and a HEP were beneficial to a patient 39 
following a UKA. Further research should be done comparing outcomes and recovery times of 40 
UKAs versus TKAs.  41 
Manuscript Word Count: 3,333 words 42 
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Background and Purpose 43 
Unicompartmental knee arthroplasty (UKA) surgery is used to treat unicompartmental 44 
osteoarthritis of the knee. The prevalence of knee osteoarthritis is 30% in those age 60 or older, 45 
and is the most common joint disorder in the elderly.1 Medial UKAs are more frequently 46 
performed and make up 90% of the unicompartmental procedures.2 UKA prevalence has been 47 
increasing at a rate of approximately 30% each year.3 This is a higher rate of growth than the 48 
more common total knee arthroplasty (TKA). UKAs now make up 7.7% to 15% of all 49 
arthroplasty procedures, with surgeons in the United States performing the fewest compared to 50 
other countries.3 An advantage to a UKA is a quicker recovery and an overall less invasive 51 
procedure.4 Recently this surgery has been completed with a robotic-arm-assist. Bell et al.4 52 
showed increased accuracy of implant positioning when using a Mako (Stryker, Kalamazoo, MI) 53 
robotic-arm-assist compared to traditional surgical techniques. This increase in accuracy is 54 
important since inadequate and inaccurate implant positioning can lead to premature failure of 55 
the implant. 56 
 UKA implants typically last longer than ten years with only 10% of patients needing 57 
revisions.2 Patients choose the UKA procedure over the typical TKA due to the quicker recovery 58 
time and therefore quicker return to function. Kleeblad et al.5 showed an overall satisfaction rate 59 
of 91% in patients who received a robotic-arm-assist UKA.  60 
Although there is significant literature to support the benefit of physical therapy (PT) 61 
interventions post TKA, there is limited literature on UKAs and PT interventions. There is even 62 
less literature on robotic-arm-assisted UKAs and PT interventions. In fact, there is no specific 63 
International Classification of Diseases, Tenth Revision (ICD-10) code for a UKA.3 A systematic 64 
review and meta-analysis done by Minns Lowe et al.6 on TKAs demonstrated success with 65 
interventions focused on knee range of motion (ROM), strengthening, gait training, icing, and a 66 
Austin, Return to Golf Post UKA with Mako Robotic-Arm-Assist 
 
4 
 
HEP.  67 
Golfing is a relatively low impact sport that encourages cardiovascular health, strength, 68 
flexibility, and has a large social aspect.7 Papaliodis et al.7 showed good outcomes for return to 69 
golf after TKA and total hip arthroplasties, although UKAs were not included in this study it 70 
gave clear guidelines for return to golf. Guidelines for return to play after a total joint 71 
replacement were as follows: putting at four to six weeks, light chipping at six to 10 weeks, a 72 
half swing with iron shots and driving was started at 10 to 12 weeks, a full swing at 12 to 14 73 
weeks, and a full round of golf at six to 10 months. It was recommended that spikeless golf shoes 74 
be worn to decrease the rotational force on the knee. 75 
 This case report is needed due to the rise in robotic-arm-assisted UKAs and the lack of 76 
rehabilitation-based literature surrounding the subject. The purpose of this case report was to 77 
look at the impact of PT on outcomes and return to golf following a robotic-arm-assisted UKA. 78 
Patient History and Systems Review      79 
The patient signed an informed consent allowing the use of her medical information and 80 
images for this case report. She was a 71-year-old retired Caucasian female seen one week after 81 
having a right (R) UKA with a Mako robotic-arm-assist. She was referred to an outpatient PT 82 
clinic by her orthopedic surgeon. Prior to this procedure she lived alone and was fully 83 
independent with her activities of daily living (ADLs) in her multi-level home and maintained an 84 
active lifestyle through golfing, gardening, and biking. She did not require any assistive devices 85 
or adaptive equipment and was able to drive and ambulate independently throughout her 86 
community. Although, she did have significant R knee pain that began to impact her ADLs and 87 
recreational activities. Her chief complaints upon initial evaluation (IE) were R knee pain, knee 88 
immobility, and the inability to participate in her normal recreational activities. The primary 89 
concern of the patient was being able to return to golf and decreasing difficulty with her ADLs. 90 
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 Results of systems review are listed in Table 1, and current medications are listed in 91 
Appendix 1.  She presented with comorbidities of acid reflux, melanoma on the nose nine years 92 
prior, anxiety, and bilateral osteoarthritis of her knees and ankles. After same day surgery, she 93 
had home health PT for one week that consisted of two visits. The visits consisted of an IE and 94 
discharge, but a HEP focusing on knee range of motion (ROM), quadriceps femoris activation, 95 
and ankle pumps was given to the patient. This patient chose to get a UKA with a Mako robotic-96 
arm-assist to minimize the amount of surgical trauma to her knee. She hoped this choice would 97 
lead to a quick recovery and return to her prior level of function. 98 
This patient’s primary problems were increased R knee pain, decreased R lower extremity 99 
strength, and decreased R knee active range of motion (AROM). These impairments were 100 
consistent with a post-surgical state due to a R UKA to treat unicompartmental osteoarthritis of 101 
the R knee. There was no other differential diagnosis as these conditions were assessed and 102 
treated by an orthopedic surgeon. Following a thorough subjective interview and systems review, 103 
objective measures were taken to determine the patient’s baseline function. The examination 104 
included: a ten-point numeric pain rating scale, lower extremity girth measurements, inspection 105 
of wound healing, the Lower Extremity Functional Scale (LEFS), observational gait analysis, 106 
knee goniometric measures of AROM, gross lower extremity muscle testing via manual muscle 107 
testing (MMT), Single Leg Balance Test, and patellar mobility. This patient was a prime 108 
candidate for a case report due to her high level of motivation and her highly specific goal of 109 
returning to golf. 110 
Examination – Tests and Measures   111 
The results from the tests and measures conducted are in Table 2. The numeric pain 112 
rating scale has been proven to be an effective and time saving assessment of pain.8 This eleven-113 
point scale was used to describe the current, best, and worse pain. Girth measurements, which 114 
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have a good inter-rater and intra-rater reliability, were used to assess the amount of swelling 115 
around the R knee.9 Wound inspection is described in Table 1, and the incision can be seen in 116 
Figure 1.  117 
The LEFS, which shows excellent test-retest reliability, was used to determine change in 118 
ADLs, participation, and quality of life.10 Gait analysis was done in the facility hallway for 119 
approximately ten meters to assess quality of gait. The findings were consistent with current 120 
literature that notes an antalgic gait pattern with an increase in knee flexion during weight 121 
acceptance.11 Goniometric measures for knee flexion and extension were performed as described 122 
in Norkin and White12 with the patient in a supine position. Goniometric measures have good 123 
reliability for intra-rater and inter-rater reliability.9  124 
Overall, MMT of the patient’s R LE showed decreased strength. Cuthbert et al.13 showed 125 
that MMT was a reliable and valid measure that was used to determine lower extremity (LE) 126 
strength. Two other strategies were used to look at the strength of the quadriceps femoris muscle; 127 
as the maximum strength produced for this muscle is significantly less after surgery.14 A straight 128 
leg raise (SLR) was used to assess quadriceps femoris lag. Although this hasn’t been cited in the 129 
literature, a SLR was performed to determine if there was any excessive knee flexion during the 130 
activity that indicated quadriceps femoris weakness. Quadriceps femoris isolated activation was 131 
observed through a quadriceps femoris set with the patient in supine. Based on the observation of 132 
this exercise and muscle palpation it was concluded that there was a decrease in isolated 133 
activation of the right quadriceps femoris when compared to the left. 134 
  Although 90.2% of therapists use the Single-Leg Balance Test post joint replacement, it 135 
is not recommended to be a standalone measure for assessing balance. In this circumstance, it 136 
was used to get a comprehensive assessment of balance, and a gross assessment of weight-137 
bearing tolerance.15 Superior, inferior, medial and lateral glides were used to assess patellar 138 
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mobility and showed hypomobility.  139 
Clinical Impression: Evaluation, Diagnosis, Prognosis 140 
The initial impression of a R UKA with Mako robotic-arm-assist was confirmed through 141 
the findings of the initial examination and communication between other practitioners involved 142 
in the patient’s care. This patient was appropriate for continued outpatient PT due to the 143 
functional deficits found during the examination. Using ICD-10 diagnosis codes, the medical 144 
diagnoses for this patient were Z47.1, aftercare following joint replacement surgery and M17.11, 145 
unilateral primary osteoarthritis of the right knee. The physical therapy diagnosis codes were 146 
M25.561, pain in the right knee and R26.2, difficulty in walking, not elsewhere classified.  147 
 The patient had a good prognosis due to her prior activity level, normal body mass index 148 
(BMI), compliance with therapy, and specific end goals. Harbourne et al.16 showed that having a 149 
higher BMI was a negative prognostic indicator. Since this patient had a normal BMI this set the 150 
patient up for better outcomes. Kennedy et al.17 found that UKAs have shown good functional 151 
outcomes for all age groups, however patients over 75 years of age demonstrated a decrease in 152 
function ten years after having had a UKA surgery. This patient being under 75 years of age was 153 
a positive prognostic indicator.  154 
 The patient had predetermined appointments set with her orthopedic surgeon for follow 155 
up prior to starting PT. The re-evaluations consisted of: ROM assessment, MMT, functional 156 
strength testing, gait assessment, patellar mobility, and the Single Leg Balance Test. Outpatient 157 
PT was recommended two to three times a week for 12 weeks. The interventions were focused 158 
on gaining R knee ROM, increasing R LE strength, improving balance, and patient education for 159 
carry over with a HEP. The patient’s goals were to have pain free mobility, return to her prior 160 
activities, and return to golf. See Table 3 for short and long-term goals. 161 
 162 
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Intervention and Plan of Care          163 
 This patient obtained PT services from a physical therapist or physical therapist assistant two 164 
to three times a week. Communication between the physical therapist and physical therapist 165 
assistant was done after every treatment session. The orthopedic surgeon was updated one-month 166 
after surgery, at every tenth visit, and at discharge. Electronic medical documentation was 167 
completed on WebPT (WebPT, Phoenix, AZ). The patient was given a HEP consisting of ROM 168 
and lower extremity strengthening exercises (Figure 2). She was also educated on the importance 169 
of icing after activity to decrease swelling, inflammation, and pain as described by Chughtai et 170 
al.18 This patient was compliant during her visits and only missed one appointment. However, 171 
she was not consistently compliant with her HEP.  172 
 Interventions with their intensity, frequency, duration, and progression for each week are 173 
located in Table 4. At the start of PT, the focus was on ROM, quadriceps activation, 174 
strengthening, and R LE weight-bearing tolerance. These interventions were important to help 175 
restore normal kinematics and strength in the newly acquired ROM. An analysis of experienced 176 
and inexperienced golfers done by Choi et al.19 showed that the ROM needed to perform a golf 177 
swing was from 10 degrees to 60 degrees of knee flexion. However, this patient’s goal for R 178 
knee ROM was greater than this. The surgeon’s goal for this patient was to achieve zero degrees 179 
of knee extension and 120 degrees of knee flexion to allow her full independence in all 180 
functional activities.  181 
 Chen et al.20 identified many negative impacts of a fixed flexion deformity or lack of knee 182 
extension. With a fixed flexion deformity, the quadriceps muscle has to work harder during all 183 
activities. This increase in force can cause anterior knee pain due to abnormal kinematics and 184 
loading on the patellofemoral joint. This lack of extension also impacts walking as a fixed knee 185 
flexion deformity results in decreased walking velocity and an increase in energy expenditure. 186 
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Overall, a fixed flexion deformity greater than ten degrees was associated with a poorer 187 
prognosis.20 188 
 Extension ROM was first completed in the supine or long sitting position. A strap or towel 189 
was used around the ball of the patient’s R foot. The foot was pulled back into dorsiflexion to 190 
stretch the gastrocnemius (as it crosses the tibiofemoral joint) with emphasis on getting as much 191 
knee extension as possible. Other extension ROM exercises were performed in weight-bearing 192 
with a standing incline calf stretch and a hamstring stretch on the stairs (Appendix 2). The 193 
patient needed cues from the therapist to keep her heels down during the incline calf stretch, and 194 
to keep the knee in extension as much as possible during the hamstring stretch. The recumbent 195 
bike was used to increase ROM of the knee and to increase cardiovascular endurance.  196 
 Flexion ROM is important for many functional activities such as descending stairs.21 Knee 197 
flexion ROM was addressed through non-weight-bearing heel slides with a static hold at the end. 198 
A strap or towel was used by the patient to apply overpressure at the end knee flexion range. The 199 
patient was also instructed to complete weight-bearing knee flexion rocking on stairs with a hold 200 
at the end to try to increase R knee flexion ROM.  201 
 Patellar mobility was also addressed during the first three weeks of PT. Superior, inferior, 202 
medial and lateral glides were performed with the patient in the supine position. No studies have 203 
been completed regarding the importance of patellar mobility in patients with UKAs, and there is 204 
limited literature on patellar mobility and TKAs. Ohko et al.22 found that inferior patellar 205 
mobility was associated with knee flexion angles. Specifically, those who had greater inferior 206 
patellar mobility had greater knee flexion angles. 207 
 Quadriceps activation and strength were prioritized during the first half of PT. Ishii et al.23 208 
determined that quadriceps strength was lacking in patients who had TKAs when compared to 209 
those the same age who had no procedure. This decrease in strength was still present at mid and 210 
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long term follow up assessments. Quadriceps activation was addressed through quadriceps sets 211 
with the patient in a supine position. Due to the lack of knee extension, a towel roll was placed 212 
behind the knee during this activity. The therapist palpated the quadriceps muscle to ensure 213 
proper activation. Strength was first addressed through open kinetic chain (OKC) exercises and 214 
further progressed to closed kinetic chain (CKC) as the patient progressed through treatment. 215 
Straight leg raises were one of the first OKC exercises introduced. Standing exercises also 216 
worked on OKC strengthening as well as weight acceptance since they were completed 217 
bilaterally. These exercises consisted of hip abduction, hip extension, marching, and gluteal 218 
kicks. The CKC exercises included: mini squats, heel raises, step ups, sidestep ups, and step 219 
downs. All exercises were progressed by increasing repetitions or resistance and based on patient 220 
tolerance and clinical decision making. Weight acceptance exercises were performed through 221 
completion of the standing exercises and single leg stance balance exercises.  222 
 As treatment progressed to six weeks after surgery, more sport specific and higher intensity 223 
exercises were added. The surgeon’s protocol cleared sport specific training at 10 weeks post 224 
operatively and return to sport at 12 weeks post operatively. Jackson et al.24 found that out of a 225 
group of subjects who had a TKA, 57% returned to golf in six months and 94% still enjoyed 226 
golfing with less pain. Although this study was done on patients undergoing TKAs, it allows for 227 
comparison of this patient’s potentially quicker return to golf having had a UKA.  228 
 The later portion of PT focused on further strengthening, balance exercises, and agility 229 
exercises that promoted dynamic movement. Balance exercises included: standing with feet 230 
together, tandem stance, and single leg stance. These exercises were progressed through the use 231 
of an Airex balance pad size: 19.7" by 16.1" by 2.4" (Performance Health, Warrenville, IL), 232 
having her move her upper extremities, having her add head movements, or having her close her 233 
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eyes. The exercises that promoted dynamic movement included: walking high knees, butt kicks, 234 
side steps, and tandem walking forward and backward. 235 
Timeline 236 
 237 
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Outcomes 238 
Tests and measures completed during the IE were again performed for a progress note at 239 
week four and a discharge note at week eight (Table 2). All tests and measures showed 240 
improvements throughout the eight-week course of PT. The patient’s R knee active ROM 241 
improved from 8-111 to 3-126 degrees. Her score on the LEFS improved from 31/80 to 59/80 242 
and her time on the R Single Leg Balance Test went from 3 to 15 seconds. Her R patellar 243 
mobility improved in all directions from hypomobile to normal mobility, and strength improved 244 
to 5/5 in R hip flexion, knee flexion, and knee extension. The patient achieved all goals that were 245 
agreed upon by herself and the therapist at the start of treatment. She did not achieve her 246 
personal goal of returning to golf during the course of PT, as this was restricted by the surgeon’s 247 
protocol of not returning to golf until 12 weeks post-operatively. The patient self-discharged 248 
herself from PT at eight weeks of treatment (nine weeks post-operatively) because she felt she 249 
was able to do all the functional activities she wanted except for being able to play golf. 250 
However, at discharge she did verbalize she had plans to compete in a nine-hole charity golf 251 
tournament, which was at exactly 12 weeks after surgery when her surgeon’s restrictions would 252 
be lifted.  253 
 The patient was transparent with her HEP compliance throughout the course of PT. She 254 
was adherent at the beginning of treatment but did have some moments of noncompliance when 255 
she was frustrated that she couldn’t play golf. With some motivational interviewing techniques, 256 
she was able to overcome her self-identified obstacles and demonstrated better compliance with 257 
her HEP. She verbalized good understanding as well as demonstrated proper performance of her 258 
HEP upon discharge and was instructed to continue these exercises in preparation for her golf 259 
tournament.  260 
 The patient did have two unanticipated events that set her back during PT. The first 261 
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happened during the third week when she fell through part of her rotten deck. This event caused 262 
increased R knee pain, stiffness, significant bruising and gave her an antalgic gait pattern. She 263 
was advised to follow up with her orthopedic surgeon and was cleared shortly after doing so. 264 
This set back resolved a week after the fall. A second fall happened at week five when she 265 
tripped on a vine while gardening. This event also resulted in the regression of exercises, 266 
increased R knee pain, and stiffness. Her knee pain resolved between treatment sessions and 267 
exercises were able to be progressed again. Despite two setbacks, she was able to meet her goals 268 
and was appropriate for discharge from PT. 269 
Discussion 270 
This case report demonstrated its intended purpose by explaining the outcomes of PT and 271 
return to golf in a patient who had a robotic-arm-assisted UKA. Despite limited research on 272 
UKAs, recommended interventions of therapeutic exercise, ROM exercises, patellar 273 
mobilizations, balance exercises, and gait training for patients having had a TKA appeared 274 
beneficial for this patient. This was evident as the patient demonstrated improvements in all 275 
subjective and objective outcome measures with the utilization of the previously mentioned 276 
interventions.  277 
A strength of this case report was the patient’s attitude towards exercise and compliance 278 
with her HEP. Despite her brief period of noncompliance, her overall compliance enabled a 279 
quicker progression of exercises. She was always willing to work hard in PT to achieve her 280 
specific goals. A limitation of this case report was that sport specific training was not cleared by 281 
the surgeon until 10 weeks post operatively. The patient self-discharged herself from PT after 282 
eight weeks of treatment, which was nine weeks post-operatively. Therefore, no sport specific 283 
exercises were performed. However, some dynamic movement activities were performed 284 
beginning at week six of PT that could be translated into some aspects of golf. At the point of 285 
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self-discharge, the patient felt like she was ready to play golf in a charity golf tournament, which 286 
was scheduled for three weeks after discharge or twelve weeks post-operatively.  287 
The research on PT rehabilitation for patients following a Mako robotic-arm-assisted 288 
UKA is lacking. There is no literature to compare outcomes and recovery times for patient’s 289 
having had a UKA versus a TKA. This literature could be helpful when determining a proper 290 
course of treatment for a patient with unicompartmental knee osteoarthritis. The positive 291 
outcomes of this case report and improvement in all outcome measures suggest that research on 292 
this subject should be done to determine best practice when treating this patient population.  293 
 294 
 295 
 296 
 297 
 298 
 299 
 300 
 301 
 302 
 303 
 304 
 305 
 306 
 307 
 308 
 309 
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Table 1: Systems Review 401 
Systems Review 
Cardiovascular/Pulmonary Not impaired 
Musculoskeletal R LE: impaired 
R Knee AROM: limited flexion and extension 
R LE Gross strength: impaired 
R Patellar mobility: hypomobile  
 
L LE: not impaired 
Neuromuscular Gait: impaired 
 
R SLS: 3 seconds on firm surface 
 
L SLS: 10 seconds on firm surface  
Integumentary Incision on anterior aspect of R leg 10 cm long, from distal 
femur to proximal tibia. Incision on mid femur 2 cm long. 
Incision on mid tibia 2 cm long. Incision sites clean and 
healing well. (Figure 1.) 
 
Increased swelling in R knee 
 
Communication Not impaired 
Affect, Cognition, Language, 
Learning Style 
Not impaired 
Learning style: visual and auditory 
R=right, L=left, LE=lower extremity, AROM=active range of motion, SLS=single leg stance  402 
 403 
Table 2: Tests and Measures 404 
Tests & 
Measures 
Initial Evaluation Results Progress Note: 4 
weeks 
Discharge Note: 8 
weeks 
Numeric Pain 
Rating Scale (0-
10) 
Current: 2 
Best: 0 
Worst: 3 
Pain description: 
continuous 
Current: 4 
Best: 0 
Worst: 4 
Pain description: 
continuous 
Current: 0 
Best: 0 
Worst: 2 
Pain description: 
continuous  
LE Girth 
Measurements 
       Mid patella: 
mid-point of 
patella  
       Mid-thigh: 10 
cm above 
superior pole of 
patella 
       Mid-calf: 10 
cm below inferior 
R mid patella: 40 cm 
R mid-thigh: 49.5 cm 
R mid-calf: 37.5 cm 
 
L mid patella 37.5 cm 
L mid-thigh: 45 cm 
L mid-calf: 37 cm 
R mid patella: 39cm 
R mid-thigh: 48cm 
R mid-calf: 37cm 
 
L: NT 
R mid patella: 
38.5cm 
R mid-thigh: 47cm 
R mid-calf: 36.5cm 
 
L: NT 
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pole of patella 
Wound 
Inspection 
Clean and healing well Wound closed no signs 
of infection 
Wound closed no 
signs of infection 
LEFS 31/80, 61.25% disabled  39/80, 51.25% disabled 59/80, 26.25% 
disabled 
Gait Analysis Antalgic, lacking full R 
knee extension at heel 
strike, lacking proper heel 
strike and toe off, lacking 
hip extension, with toe out 
on right, and decreased 
stride length on R. 
Antalgic, lacking 
proper heel strike and 
toe off, lacking hip 
extension, with toe out 
on right, and decreased 
stride length on R. 
Toe out on right 
side and lacking 
proper hip 
extension. Stride 
length equal and 
proper heal strike 
and toe off.  
Goniometric 
AROM (knee 
extension-flexion) 
R: 8-111 degrees 
 
L: 3-135 degrees 
R: 3-119 degrees R: 3-126 degrees 
Manual Muscle 
Testing  
R hip flexion: 4/5 
R hip abduction: 5/5 
R hip adduction: 5/5 
R knee flexion: 4+/5 
R knee extension: 4/5 
*mild pain with MMT 
R ankle dorsiflexion & 
plantarflexion: 5/5 
 
L LE: all 5/5 
R hip flexion: 4+/5 
R hip abduction: 5/5 
R hip adduction: 5/5 
R knee flexion: 5/5 
R knee extension: 5/5  
R ankle dorsiflexion & 
plantarflexion: 5/5 
 
 
L LE: all 5/5 
R LE: all 5/5 
 
 
 
 
 
 
 
 
L LE: all 5/5 
Functional & 
Observational 
Strength Testing 
R SLR negative for 
quadricep femoris lag.  
Decreased quadricep 
femoris contraction on R. 
R SLR negative for 
quadricep femoris lag. 
Normal quadricep 
femoris contraction on 
R. 
R SLR negative for 
quadricep femoris 
lag. Normal 
quadricep femoris 
contraction on R. 
Single Leg 
Balance Test 
(without upper 
extremity 
support) 
R SLS: 3 seconds 
L SLS: 10 seconds 
R SLS: 10 seconds R SLS: 15 seconds 
Patellar Mobility R patella superior, inferior, 
medial, lateral glides all 
hypomobile 
Normal patellar 
mobility 
Normal patellar 
mobility 
LE=lower extremity, R=right, L=left, NT= not tested, LEFS= Lower Extremity Functional Scale, AROM=active range of motion, MMT=manual 405 
muscle testing, SLR=straight leg raise, SLS=single leg stance 406 
  407 
 408 
 409 
 410 
 411 
 412 
 413 
 414 
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Table 3: Short- and Long-Term Goals 415 
Short- & Long-Term Goals 
Short Term Goals: 4 weeks Long Term Goals: 8 weeks 
Pt will be compliant and independent with HEP. Pt will demonstrate full R LE strength (5/5) 
in order to assist her with stair ambulation. 
Pt will show a 9-point increase in her LEFS 
from a 31 to a 40 to demonstrate a clinically 
important difference. 
Pt will demonstrate equal knee ROM in order 
to enable her to be unrestricted in her 
recreational activities. 
Pt will have a fluid and pain free gait pattern 
with no AD to demonstrate a symmetrical and 
appropriate gait pattern. 
Pt will be unrestricted in ADL’s, ambulation, 
and recreational activities with pain < 2/10 on 
0-10 pain scale 
Pt=patient, HEP=home exercise program, LEFS=Lower Extremity Functional Scale, AD=assistive device, LE=lower extremity, ROM=range of 416 
motion, ADL’s=activities of daily living  417 
 418 
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Table 4: Interventions by Week 419 
Interventions Week 
One 
Week Two Week Three Week Four Week Five Week Six Week Seven Week Eight 
Recumbent 
bike 
5 min 
warm up 
5 min warm 
up 
5 min warm 
up 
5 min warm 
up 
5 min warm 
up 
5 min warm 
up  
5 min warm 
up on upright 
bike 
5 min warm 
up on upright 
bike 
Standing 
incline calf 
stretch 
2 x 30 
sec 
2 x 30 sec 2 x 30 sec 2 x 30 sec 2 x 30 sec dc dc dc 
Hamstring 
stretch on stairs 
2 x 30 
sec 
2 x 30 sec 2 x 30 sec 2 x 30 sec 2 x 30 sec dc dc dc 
Knee rocking 
flexion on stairs 
with hold at end 
10x 
2 x 30 
sec  
10x  
2 x 30 sec 
10x  
2 x 30 sec 
10x  
2 x 30 sec 
10x 
2 x 30 sec 
dc dc dc 
Terminal knee 
extension with 
ball against 
wall and 
progressed to 
TheraBand 
resistance 
10x green band x 
10 
12x blue band 
x10 
blue band 
x 10 
blue Band x 
12 
blue band x 
15 
dc 
Patellar 
mobilizations: 
superior, 
inferior, medial, 
lateral 
grade 2 
10x each 
direction 
grade 3 10 x 
each 
direction 
grade 4 10x 
each 
direction 
dc dc dc dc dc 
Long sitting 
gastrocnemius 
towel stretch 
2 x 30 
sec 
2 x 30 sec 2 x 30 sec 2 x 30 sec 2 x 30 sec 2 x 30 sec 2 x 30 sec 2 x 30 sec 
Supine 
quadricep set 
10x with 
3 sec 
hold 
12x with 3 
sec hold 
12x with 3 
sec hold 
Held due to 
time 
10x with 2 
second hold 
dc dc dc 
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Straight leg 
raises  
10x 10x 12x 15x 15x 10x .5# ankle 
weight 
15x .5# ankle 
weight 
10x 1# ankle 
weight 
Bridge 10x 10x 12x 15x 10x  10x with 
green band 
12x with 
green band 
10x with 
blue band 
Heel slides 10x with 
30 sec 
hold at 
end 
10x with 30 
sec hold at 
end & strap 
overpressure 
10x with 30 
sec hold at 
end & strap 
overpressure 
10x with 30 
sec hold at 
end & strap 
overpressure 
8x with 30 
sec hold at 
end & strap 
overpressure 
10x with 30 
second hold 
at end & 
strap 
overpressure 
10x with 30 
second hold 
at end & 
strap 
overpressure 
10x with 30 
second hold 
at end & 
strap 
overpressure 
Hooklying hip 
adduction ball 
squeezes 
10x 12x 12x dc dc dc dc dc 
Side lying hip 
abduction 
10x 10x 10x 12x 10x 10x .5# ankle 
weight 
12x .5# ankle 
weight 
10x 1# ankle 
weight 
Seated 
hamstring curls 
with green 
TheraBand 
10x 12x 12x weighted 
hamstring 
curls with 2 
plates x10 
both legs 
weighted 
hamstring 
curls with 2 
plates x 10 
both legs 
4 plates x10 
with both 
legs 
2 plates x 10 
on R leg 
4 plates x 12 
both legs  
2 plates x 10 
on R leg 
5 plates x 10 
both legs 
3 plates x 10 
on R leg 
Leg press n/a n/a n/a 2 plates x10 
with both 
legs 
1 plates x 10 
with both 
legs 
3 plates x 10 
with both 
legs 
1 plate x 10 
with R leg 
3 plates x 12 
with both 
legs 
1 plate x 12 
with R leg 
4 plates x 10 
with both 
legs 
2 plates x 10 
with R leg 
Standing open 
kinetic chain 
exercises* 
10x 12x 12x 15x 10x 12x with .5# 
ankle weight 
10x on foam 
pad 
10x with 1# 
ankle weight 
on foam pad 
Standing heel 
raises 
10x 12x 12x 15x 15x 15x dc dc 
Standing toe 
raises 
10x 12x 12x 15x dc dc dc dc 
Mini squats  10x  10x 12x 12x 8x 10x 12x 12x 
Step ups n/a 6” x10 6” x10 8” x12 4” x 10 6” x 10 6” x 12 8” x 10 
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min=minute, sec=seconds, ”=inches, R=right, #=pound, ’=feet, dc=discontinued, n/a= not applicable  420 
*Standing open kinetic chain exercises standing hip abduction, hip extension, marching, and butt kicks. 421 
 422 
 423 
 424 
 425 
 426 
 427 
 428 
 429 
Sidestep ups n/a 6” x10 6” x10 6” x12 4” x 10 6” x 10 6” x 12 8” x 10 
Step downs n/a 6” x10 held due to 
increased 
pain 
6” x12 4” x 10 4” x 10 6” x 8 8” x 8 
Single leg 
stance 
n/a 2 x 30 sec  held due to 
increased 
pain 
2 x 30 sec 
 
held due to 
increased 
pain 
2 x 30 sec 2 x 30 sec on 
foam pad 
2 x 30 sec on 
foam pad 
Feet together 
on foam pad 
n/a n/a n/a n/a n/a 2 x 30 sec 
with arm 
movement 
2 x 30 sec 
with eyes 
closed 
2 x 30 sec 
with eyes 
closed 
Tandem stance n/a n/a n/a n/a n/a 2 x 30 sec  2 x 30 sec on 
foam pad 
2 x 30 sec on 
foam pad 
with eyes 
closed 
Walking high 
knees 
n/a n/a n/a n/a n/a 2 x 40’ 2 x 40’ with 
.5# ankle 
weight 
2 x 40’ with 
1# ankle 
weight 
Walking butt 
kicks 
n/a n/a n/a n/a n/a 2 x 40’ 2 x 40’ with 
.5# ankle 
weight 
2 x 40’ with 
1# ankle 
weight 
Side stepping n/a n/a n/a n/a n/a 2 x 40’ 2 x 40’ with 
pink band 
2 x 40’ with 
green band 
Tandem 
walking 
n/a n/a n/a n/a n/a 2 x 20’ 2 x 40’ 2 x 40’ 
forward and 
backward 
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Figure 1: Incision, Two Weeks Post-Operatively and Nine Weeks Post-Operatively 430 
 431 
A: Two weeks post-operatively. Note the arrows highlighting the unique superior and inferior incisions caused by the Mako robotic-arm-assisted 432 
surgery. There are two 1-centimeter (cm) incisions at both superior and inferior arrows. The middle incision is 10cm long. These superior and 433 
inferior incisions are where the pins, which are connected to the arrays are inserted. These arrays send information to the infrared camera to help 434 
with implant accuracy that is based off of previous computed tomography scans. 435 
B: Nine weeks post operatively. 436 
 437 
 438 
 439 
 440 
 441 
 442 
 443 
 444 
 445 
 446 
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Figure 2: Home Exercise Program 447 
 448 
 449 
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 450 
Appendix 1: Medications 451 
Medications 
Medication Indication 
Escitalopram Anxiety 
Pantoprazole Acid Reflux 
Oxycodone Pain 
Tylenol  Pain 
Aspirin Pain 
Ibuprofen Pain 
Colace Constipation 
 452 
 453 
 454 
 455 
 456 
 457 
 458 
 459 
 460 
 461 
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Appendix 2: Standing Incline Calf Stretch and Hamstring Stretch on Stairs 462 
 463 
 464 
 465 
 466 
 467 
 468 
 469 
 470 
 471 
 472 
 473 
 474 
 475 
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CARE Checklist 476 
 477 
     478 
CARE Content Area Page 
1. Title – The area of focus and “case report” should appear in the title 1 
2. Key Words – Two to five key words that identify topics in this case report 1 
3. Abstract – (structure or unstructured) 
a. Introduction – What is unique and why is it important? 
b. The patient’s main concerns and important clinical findings. 
c. The main diagnoses, interventions, and outcomes. 
d. Conclusion—What are one or more “take-away” lessons? 
2 
4. Introduction – Briefly summarize why this case is unique with medical literature 
references. 
3 
5. Patient Information 
a. De-identified demographic and other patient information. 
b. Main concerns and symptoms of the patient. 
c. Medical, family, and psychosocial history including genetic information. 
d. Relevant past interventions and their outcomes. 
4 
6. Clinical Findings – Relevant physical examination (PE) and other clinical findings 5 
7. Timeline – Relevant data from this episode of care organized as a timeline (figure 
or table). 
11 
8. Diagnostic Assessment 
a. Diagnostic methods (PE, laboratory testing, imaging, surveys). 
b. Diagnostic challenges. 
c. Diagnostic reasoning including differential diagnosis. 
d. Prognostic characteristics when applicable. 
5 
9. Therapeutic Intervention 
a. Types of intervention (pharmacologic, surgical, preventive). 
b. Administration of intervention (dosage, strength, duration). 
c. Changes in the interventions with explanations. 
8 
10. Follow-up and Outcomes 
a. Clinician and patient-assessed outcomes when appropriate. 
b. Important follow-up diagnostic and other test results. 
c. Intervention adherence and tolerability (how was this assessed)? 
d. Adverse and unanticipated events. 
12 
11. Discussion 
a. Strengths and limitations in your approach to this case. 
b. Discussion of the relevant medical literature. 
c. The rationale for your conclusions. 
d. The primary “take-away” lessons from this case report. 
13 
12. Patient Perspective – The patient can share their perspective on their case. 13 
13. Informed Consent – The patient should give informed consent. 1 
